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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax’ +bx+c=0
i b+ 1.n'lh: —dac
T 2a

Binomial expansion

" " ”\ -l |"'”. n-2p2 I{”\ mergr "
(a+h)" =a"+| |[@" b +| a' h +...+| a’ ht . +h
]2. .,.2 .ki'

'K-‘TH'_ n nn-1)..(n—r+l)

. e =y 1
where n is a positive integer and \"/ (1) "

2. TRIGONOMETRY
Identities

sin® A+cos® A=1
sec’ A=1+1tan® A
cosec A=1+cot” A
sin(l4d+ B)=smn Acos B+cos Asin B
cos( A+ B) =cos Acos B[]sin Asin B
tan A * tan B

I[Jtan Atan B
sin2.4 = 2sin Acos A

cos2A=cos* A—sin° A=2cos’ A-1=1-2sin" A4

tan(A £ B) =

tan 24 — 2 tan ;4
|—tan” A
Formulae for ®ABC
q h IS

sind sinB sinC

. e
a- =bh"4¢° =2hccos A

lht'sin A
Areaof ®= 2
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Answer all the questions.

(i) Differentiate X" 14N ¥ with respect to x. 2]

+(2x7 sec” x+4ux tan x+ 4sin x |dx

(ii) Hence find k [4]
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. . 4tan x
tan (I+ 135 )+ lil]'l(.‘{'—135 J: i
(i) Prove that I —tan” x [3]
.. . tan{x+135 )+ tan{x—135 )=6tanx
(i) Hence solve the equation ( J { 7 ) for

0°<0 <180° [4]
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3 Giventhat f(*)=2x =32 +2x-3

Q) show that 2+ 3 is a factor of f(x) and hence factorise f(x) completely. [3]

8x —11x+5
(ii) Express 2% —3x" +2x=3 in partial fractions. [5]
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log,(y-3
log, 2v— M =3log, 2
Q) Solve the equation . [4]

- = v
(ii) Given that 102277 =1085\Y aynress 7 in terms of y. [3]
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x+2

(@) Find the set of values of k for which the line *'~ intersects the curve

y=2x" =3x+10+kx 4 exactly 2 points. 3l

() () Express + = 2% ~10X+¢ i the form a(x—h) +k.

[2]

1o

(i) If the minimum value of yis 2 " find the value of ¢ where k is in

terms of c. [2]
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(@)

(i)

(i)

J f(x)dx = cos x + lsin}lx +4
It is given that 2 :

Show that f(X) =1 —sinx —2sin’ X 2]

Find the equation of the normal to the curve ¥ = F(x) at the point

X =

where 6. [6]



Greendale Secondary School 9 Secondary 4 Express

Preliminary Examination 2021 Additional Mathematics Paper 2

6 Continued

(b) g(x) is such that g" (x)=4cos2x+2
(7Y =

Giventhatg 6/ find g ¢*> [4]
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7 Recorded values of the temperature, T “C", of a metal, t seconds after heating, are shown
in the table below.
t 5 10 15 20 25 30
T -37 -32 -25 -15 0 22

It is known that T and t are related by the equation I = 4k" =50 where A and k are constants.
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]plotted against t, using a scale of 2 cm for 5 units

Draw the graph of lg(T +50

(i)
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[5]

axis.

on the t axis and a scale of 4 cm for 0.5 unit on the lg(7'+50)

Continued

(i)

7

Use your graph to estimate the value of each of the constants A and of k.
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(iii)  State the initial temperature of the metal. [1]

(iv)  Explain how the graph could be used to find the value of t when the temperature

of the metal is 0 “C . [1]
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8  The equation of acircle Cis * *¥ —8x+dp+11=0

Q) Find the radius and the coordinates of the centre of the circle C. [3]

(i) Find the values of k if the circle touches the line ¥ =*: [2]
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8 Continued

(i) The line I with equation ¥ = ~**  intersects the circle at the points A and B.
Find the coordinates of A and B and hence find the shortest distance of the
centre of the circle from I. [7]
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9

21'm B

The diagram shows a quadrilateral field ABCD, where AB =21 m, BC =3 m and
angle ABC = angle ADC = 90°. Angle BAD = and can vary. The perimeter of the
fencing around the quadrilateral field ABCD is P m.

(i) Show that £ =24+ 24sin) +18cosf). [4]

Rsin(6 +o )+ 24,

(i)  Express P in the form where =0 gnd 0" <a <907 3]
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9 Continued

(iii)  Given that the total perimeter of the fencing is 53 m, find the value of #- [3]

(iv)  Explain why the total length of the fencing will never exceed a certain value

and state this value. [2]
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10

v

=—]0x+55

I.ll = A -
The diagram shows part of the curve ~ 2x—1 . The line intersects

the curve at points A and B and meets the x-axis at point C.
Q) Find the x-coordinates of points A, B and C. [4]
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(i) Find the area of the shaded region. [5]
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